Differential regulation of glycoprotein sulfation and fucosylation during growth of Dictyostelium discoideum.
During early starvation-induced development, amoebae of Dictyostelium discoideum have been previously shown to increase sulfation and fucosylation of glycoprotein-linked oligosaccharides to levels above those observed in axenically growing cells. We report here that the axenic broth culture itself induces generation of high levels of fucosylated glycoprotein-linked oligosaccharides at all stages in the growth curve. However, when grown on bacteria, amoebae of both the axenic strain and the wild type show dramatic depression in fucose incorporation during early exponential growth. In mid- and late-exponential stages of growth, fucosylation rises to the levels found at all stages of axenic culture. Sulfation also increases during early development, but, in contrast to fucosylation, oligosaccharide sulfation is not altered by growth in axenic medium and does not increase during growth on bacteria. Starvation of bacterially grown cells results in increased sulfation and a further rise in fucosylation, as is also characteristic of broth-grown cells. The ability of axenic culture to uncouple control of these two classes of glycan-modification steps suggests that the synchronous increases during early development actually reflect responses to different regulatory signals, even though they participate in the same metabolic process. The increase in in vivo fucosyltransferase activity, which can act on many substrate glycoproteins, may alter many characteristics of the cells.